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design of interactive media
J. Knight User-Lab, Birmingham Institute of Art & Design, University of Central England, UK
M. Jefsioutine Birmingham Institute of Art & Design, University of Central England, UK

Abstract
Designing a usable web site structure requires understanding users’ concepts of the content. There
are many approaches to usability that advocate human factors research methods and lengthy
engineering style approaches to design. Such methods however, can be time consuming and may
involve expertise outside the remit of the designer. We describe a user-centred design tool, whereby
a proposed information architecture can be tested against users’ understanding via the web. Pilot
studies suggest that the web is an effective medium for user-testing and enabled us to conduct tests
quickly and efficiently. This supports our view of the efficacy of the tool approach to user-centred
design research. We argue that usability cannot be achieved by applying prescriptive methods and
design guidelines, but rather by applying a set of practical and focused tools that leave the design in
the hands of the designer.
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Understanding the user-experience: tools for user-centred
design of interactive media
Introduction
“The most important component to design properly is… the user’s conceptual model. Everything
else should be subordinated to making that model clear, obvious, and substantial. That is almost
exactly the opposite of how most software is designed.” (Liddle, 1996: 21).
Despite the demonstrable values of usability (Bevan, 2000a), there is little evidence that usability
methods are widely used (e.g. Nielsen 1994; Landauer 1996). Full-scale methods based on usability
engineering approaches (e.g. Mayhew, 1999) can be time consuming and may require skills beyond
the remit of the designer. Only large organisations can afford a dedicated human factors team, and
design guidelines for usability are often used as the alternative. Other methods advocate following
key principles (e.g. Gould and Lewis, 1985) and using simple and cost effective usability methods
that involve real users (e.g. Nielsen, 1994; Bevan, 2000b). User-Lab has been set up at the
Birmingham Institute of Art and Design to explore ways in which usability can be made more
useful and accessible to the designer. We have piloted a tool aimed at giving designers an
understanding of their users through simple empirical methods, to support the key principles of
user-centred design within a discount usability approach.
The usability literature is awash with guidelines and heuristics but there is little evidence that they
are widely used. Grose et al (1998: 127) suggest that the high degree of non-compliance to web
design guidelines is due, in part, to that fact that designers find themselves overwhelmed and
intimidated by their abundance. Guidelines can be hard to interpret and apply, they are often
contradictory, and even experts cannot agree on them (Landauer 1996, Vogt 2000). The validity of
guidelines can be questionable. Grose et al (1998) found that web style guidelines were not based
on rigorous research methods. Vogt (2000) cites examples of studies that found overgeneralisation, lack of focus, inappropriate levels of detail, conflicts between guidelines, poor
illustration, incorrectness, and transience.
Grose et al (1998: 129) point out that the use of guidelines will never be a substitute for human
factors input to design. Indeed, there is compelling evidence that there is no substitute for actual
user involvement. Lee et al (1984) for example, conducted an empirical study in which a group of
experts ranked menus using the criterion of ‘ease of use’. Virtually no correlation was found
between the rankings of the experts. When a group of representative users ranked the menus,
however, there was high agreement among them as to which menus would be easier to use.
Furthermore, performance measures were highly correlated with the users’ predictions. Users were
the best judges of menu design and the best predictors of future performance.
Grudin (1989: 1164) points out that the focussing on guidelines such as ‘interface consistency’,
implies that good design can be found in properties of the interface, which he argues, is attractive
but misguided. Guidelines are often derived from human computer interaction research, which
seeks to abstract rules about behaviour. Much usability research focuses on looking for these rules,
which we argue are of limited value, and instead research effort should be directed at supporting
designers, not prescribing designs. This can better be achieved through promoting and facilitating
the principles of user-centred design.
Gould and Lewis outlined 4 key principles to designing usable systems: early focus on users and
tasks; empirical measurement through early and continual user testing; integrated design; and
iterative design (Gould and Lewis, 1985; Gould 1995). They advocate early and direct contact with
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users “through interviews, observations, surveys, participative design… to understand cognitive,
behavioral, attitudinal, and anthropometric characteristics of users and their jobs.” (Gould 1995:
95), and the use of “actual behavioural measurements of learnability and usability and conducting
these experimental and empirical studies very early in the development process” (Gould and Lewis
1985).
In a survey of designers’ attitudes, Eason and Harker (1988) found a number of obstacles to
integrating user-centred principles into design practice. Designers felt that information was either
not available, not available when needed or was not relevant. Objections to user-centred methods
included that they take too long, are not cost effective, and they do not fit in with design
philosophy. Nielsen suggests that the perceived cost of usability engineering is one of the key
reasons that it is not used in practice and suggests the “discount usability engineering” and “simpler
usability methods” (Nielsen 1994: 246-247) including the use of scenarios, simplified thinking
aloud and heuristic evaluation based on ten basic usability principles (249-252). Bevan (2000b)
describes cost effective methods including stakeholder meetings, paper prototyping and usability
testing. Such methods support the principles of user focus, user testing and iteration.
We propose to use and develop tools that can be used by the designer to meet the principles of usercentred design, within the philosophy of ‘discount usability’.

Tools to understand the user-experience
Tools are an integral part of software engineering and digital media design. Generally, however,
tools have focused on technological aspects of design, either in terms of making coding easier or
automating aspects of design. Where tools have related to usability this has often focused on
evaluation. Such tools include those relying on rules and heuristics (e.g. Becker et al 2000); logging
data from users’ interaction (Rubin, 1994: 160); standardised usability questionnaires such as
QUIS, PUEU and WAMMI (see Perlmann, 1998); tools that augment usability testing (e.g. AlQaimari and McRostie, 1999); and facilitate remote usability evaluation (Hartson et al 1996 and
Hammontree et al 1994). A less developed area is in tools that support the understanding of the user
at early stages of design (e.g. NIST’s WebCAT, 1998), and indeed, supporting the entire usercentred design process (e.g. HISER, 1994).
Increasingly tools are being developed to work across networks. The advantages of such tools are
that, once developed, they are very cheap to administer, can be run on many users at a time, and can
reach remote and diverse users. The Internet has been used extensively as a platform for conducting
research in many domains, including market research, social science research and collaborative
approaches to design. One of the most well known online surveys is the Graphics Visualisation and
Usability Centres (GVU) user survey (Pitkow and Recker, 1995) providing evidence of the
changing character of the online population. This survey illustrates one of the disadvantages of
using the Internet, namely the skewed population, which is still substantially different to the offline
population. For web media this is less of an issue, since they are by definition representative of the
user base. There remains however a sampling problem in that online subjects are often self-selected.
The Internet does, however, offer opportunities in accessing groups that would be otherwise
inaccessible or excluded from offline surveys (e.g. Coomber, 1997). Furthermore, online social
groups provide useful sources of specialist target users. In addition the nature of online behaviour
suggests some positive qualities for research. Joinson (1998) found that users are less inhibited in
expressing their opinions in computer-mediated communication.
Our aim is to use and develop a set of low cost, easy to use tools based on user centred design
methods. As a first step we piloted one such tool. The tool was initially developed to assist in the
re-design of a menu structure for BIAD’s Centre for Product Design Information web site (CPDI).
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The design team wanted to compare users’ performance on a new navigation menu before building
it. Vora (1998) points out that category titles are important in setting up the user’s expectation of
section content and that an inappropriate title can lead the user to visit several different sections, or
can prevent the user from exploring the correct page. Spool (2001) found that when users navigated
a site by categories rather than by searching they spent more time shopping and made more
purchases on e-commerce sites. Furthermore, users only used searches when the categories were
poorly designed. The CPDI design team wanted to be sure that users would be able to navigate
their site intuitively based on the top level menu categories. The best way to test this was to try it
on real users. Working to a tight deadline, the challenge was to reach their target audience quickly
and cheaply. Since they had a body of registered users, it was decided to develop a test that could
be used remotely and quickly online.
The tool was based on elements of card sorting techniques in which users are asked to sort a set of
content items into meaningful categories. The technique can be used both to generate and to verify
categories. NIST (1998) have developed an automated card-sorting tool, which enables users to sort
items and generate their own categories. In this instance, however, our client had already
categorised the content and was interested in the verification of their top-level menu structure.
Although the card sorting approach could be adapted by fixing categories, and asking users to
assign a list of items, we felt that it was important to emulate as closely as possible, an information
finding task.
The tool, which we have called the online data collection instrument (ODCI), was designed with
three components: a database, a management interface and a test interface. Tests are set up via the
management interface. A set of top level items or categories (menu) are entered into the database.
Then any number of sub category items (representing the site content) are entered. The number of
items to be presented to each user is set, and may be a subset of the total number of sub-category
items.
The test interface consists of two parts. The first is a user-profiling questionnaire, which gathers a
range of information about each user and can be used to ensure the sample is representative of the
target user group. This includes gender, disabilities, age, ethnic origin, occupation, computer and
internet use, but does not include identifying data. This information is then stored in the database.
This is followed by the test itself. Each user is randomly assigned with one of the menus
(independent variable), and the sub-category items are presented one at a time. The user is
requested to select the top level menu category that would best describe or categorise the item
(dependent variable). Once a selection has been made the user clicks submit and the next item is
automatically displayed. The items are presented in random order. When the specified number of
items have been presented to the user the test is terminated and the user is thanked for their
participation. Results are stored in the database. The system ensures that all content items are
presented in equal numbers to all test conditions (menus).
Analysis of the results is done via the management interface. Results can be viewed by individual
user or by the percentage of users choosing each menu option for each subcategory item. Results
are displayed in tabular format in the form of a matrix showing menu option on the x-axis and the
content items on the y-axis. Analysis involves manually comparing levels of consensus amongst
subjects’ choices of menu option for each item. High percentages of agreement suggest a
commonality in users responses, whilst low percentages imply a lack of consensus. The measure of
the usability of a menu item is taken to be the degree of consensus amongst users, and match to
intended content structure.
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Using this tool the CPDI team were able to compare the usability of their original menu to that of
their proposed menu, and confirm that their new menu did in fact match users’ understanding of the
content structure. The number of users tested was too small to warrant statistical analysis, but the
results were convincing enough to inform the re-design. As Nielsen (1994) points out, statistical
significance though required for research and scientific claims, is not necessary to inform design
(p.248).
This initial pilot suggested that the tool had the potential to be a useful research tool to support usercentred design for the non-usability professional, and we decided to trial it on a different project
with a larger population. User-Lab had been approached by a large local authority, again to assist in
the redesign of its web site’s menu structure. The information structure on the current site was
based largely on the internal structure of the organisation, a common feature of web sites (Heller
and Rivers, 1996), and it was unclear whether this was intuitive to members of the public. The
number menu options was constrained to 8 ± 2 by the user-interface, and the information to be
presented on the site was predefined. Thus the question was how could this information be best
categorised. The client had already come up with two possible solutions. The client wanted to see
which of the two was the most intuitive for users, and as such was a similar research question to the
original pilot, providing us with an opportunity to test it further.
The ODCI was used to test the categorisation of 150 sub menu items taken from the current site
against the two proposed top-level menus. A small number of users were taken from our participant
database (N=6) and it became clear immediately that neither menu was optimal, and so a further set
of menus were designed, based on the results.
It was decided that information finding activities could be a more realistic, and so the test was
adapted to allow the input of written task scenarios. Task scenarios were derived from a log of
telephone and face-to-face queries made by the general public. Altogether 60 tasks were designed
to test 2nd and 3rd level menu items. Using the task scenarios the online tool was used to test a
further 4 iterations of the menu, and was finally delivered via the client’s current web site, ensuring
that participants were representative of current site users. Altogether over 150 users participated,
far more than would have been possible in the lab within the time and budget constraints, resulting
in a refined and usable menu structure. User testing of the final design resulted in an average 76%
success rate using only menu navigation. This compares favourably with Spool’s study of ecommerce web sites in which a maximum 42% success rate was achieved using all the navigational
aids available on these sites (Spool et al, 1997:5).
In parallel to running the ODCI, another set of users were given paper-based questionnaires and
face-to-face interviews to ascertain the same information. The results were compared with those of
the ODCI and were found to be equivalent. Interviews and questionnaires provided a more
descriptive analysis of subjects’ behaviour including subjects’ verbalisations and levels of
confidence, but little difference in levels of consensus. This suggests that the OCDI results were
valid, despite taking a fraction of the time and resources taken by the other methods. Levels of
consensus remained relatively stable above the twenty-subject mark, suggesting that the results
were also reliable.

Conclusions
Our focus on tools is based on the following assumptions:
− Designers need to understand the way their users think and respond;
− Usability is context dependent;
− Iterative design is key to a user-centred approach to designing new technology;
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− Designers work under tight time pressures and budgetary constraints;
− The designer is a trained professional who is best placed to assimilate the evidence available
and to incorporate this knowledge in the design.
The pilots described suggest that the ODCI tool has potential for further development. The tool
proved to be very useful in providing a fast and efficient means of testing a menu structure. There
are a number of limitations however. The online tool is unable to detect why users made the
choices they did. By contrast the face-to-face interviews were able to pick up levels of uncertainty
and feedback, and the paper-based questionnaires contained some written notes. The online test has
no provision for comments. One solution may be to measure the degree of confidence that users
feel in making their choice, by adding an extra step to each task or adding a notes window. The
problem with this is that it slows the user down, and encourages a reflective approach rather than a
more natural intuitive response. Another problem associated with testing online is that it is difficult
to ensure that the same user is not repeating the test several times, nor can it detect whether users
are collaborating or discussing their results with each other.
Our user profiling data confirmed the skewed nature of the web population. The self selected users
from the client’s web site, for example, had an average age of 26-36, 88% used the internet on a
daily basis, 50% were professionals, 61% had a university level education or equivalent, and 69%
described their ethnic origin as white UK. Interestingly, however, 51% were female. While this
population may be representative of the current web site user base, it does not account for new or
target users, and would be unsuitable for a non-web based application.
One of the Client’s key considerations in the design of the menu was what type of words to use to
describe the menu options. Our results suggested that verb based menus under performed compared
to noun based ones. This contradicts one of Dumas's guideline for menu design (1988), which
states "Use words for your menu options that clearly and specifically describe what the user is
selecting; use simple, active verbs to describe menu options". This supports the argument that
guidelines can be misleading, and that testing with real users is preferable.
The tool does not provide any statistical analysis of the data. The intention is to provide an
interface that is easy to use and to present the results in a way that are easy to interpret. It does not
assume any statistical knowledge on the part of the designer. It would however, be useful to be able
to output the results to a statistical package, and to enable the analysis of trends and correlations
between user profiles and test results for example. This is the subject of further development. We
are also looking at the issue of defining acceptability criteria, although we are reluctant to build this
in to the system, preferring to leave it to the discretion of the design team.
The current tool is not designed to test interface design. Menus are presented out of context to avoid
any interference due to layout or presentation issues, and to enable the use of the tool at an early
stage of design, before the look and feel has been established. The tool is not intended to be used in
isolation, but rather it should be used as one of many simple devices to aid the entire design
process, and it is our intention to adapt it to fulfil a number of knowledge elicitation and prototype
testing tasks.
To conclude we argue that usability cannot be achieved by following a set of rules or guidelines,
and lengthy and prescriptive processes are inaccessible to many designers. Rather, research effort
should be focussed on building a set of practical and focussed tools that designers can use at their
discretion, within the principles of user-centred design.
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Our pilot studies have shown that a simple focussed tool can be useful for iterative design in a
practical time critical design situation. The technology enabled us to conduct the testing efficiently
and to provide evidence to validate our conclusions with a large sample of participants. The tool has
provided valuable knowledge, as the first stage of a suite of simple user-centred design tools.
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